Induction of circadian rhythm in cultured human mesenchymal stem cells by serum shock and cAMP analogs in vitro.
Circadian clocks have been shown to operate developmentally in mouse and human hematopoietic stem and progenitor cells in vivo, but little is known about their possible oscillations in vitro. Here, we show that repeated circadian oscillations could be induced in both cultured bone marrow-derived mesenchymal- and adipose-derived stem cells (MSCs and ASCs, respectively) by serum shock. In particular, the novel finding of rhythmic clock gene expression induced by cAMP analogs showed similarities as well as differences to serum-induced oscillations. Rhythmic PER1 expression was found in serum-shocked MSCs, suggesting the phosphorylation status of PER1 is important for its activity in circadian rhythms. Furthermore, immunofluoresent staining showed that the localization of PER1 was dependent on the level of PER1 expression. These inducible self-sustained circadian clocks in primary cultures of human MSCs in vitro with rhythmic changes in expression levels, phosphorylation, and localization of clock protein, PER1, may be of importance for maintaining the induced oscillations in stem cells. Therefore, the established cell models described here appear to be valuable for studying the molecular mechanism driving and coordinating the circadian network between stem and stromal cells.